Introduction.
A general class of integral equations is solved in §1. Specific examples are given in §3 which are shown in §5 to specialize to an equation from which Abel's may readily be derived. In this sense the results of this paper generalize Abel's integral equation solution. Another interesting special case is given in §6.
A general theorem. Our development depends on this theorem: THEOREM, (i) Let the function g{x) possess a continuous derivative for x>0, and let J w g(t)tdt converge. Let p(x), q(x) be f unctions f or which
(1) f " f * I g((* 2 + s 2 + * 2 ) 1/2 ) I I P(s) | | q(t) | dsdt exists, J o Jo and for which the condition 
= g(x).
Therefore ƒ(x) is a solution of (4). If 4>(x) is a solution of (4) as specified in (ii), then exactly as we showed that I = g(x) we may show that f(x) =0(#), completing the proof.
The functions p(x) and q(x).
The application of this theorem requires the determination of pairs of functions p{x), q(x) satisfying (2). We shall now consider the set of such pairs for which p(x), q(x) are both continuous and for which (6) we may transform from polar to rectangular coordinates, obtaining (7) P(z)Q{z) = l/2 2) z > 0, where (7) and (8), they also satisfy (2).
We note that (7) is symmetrical in P and Q, so we conclude that p and q may be interchanged throughout the theorem of §1.
Special values of p(x) and q(x).
We now concern ourselves with finding pairs of functions p(t), q{t) satisfying (7), (8) and which may be used in the theorem of §1. In this regard we note an extended Laguerre function definition,
This reduces to the Laguerre polynomials when v is a non-negative integer n. It is related to the Whittaker function 3 M m , n by the relation
ro* + i)i> + l)
and to the Bessel function J", by
uniformly in vz for ps bounded. In view of this we may expand the Laguerre functions and integrate term by term, getting, for Abel's integral equation may be derived from that corresponding to this p and g. When v = n, an integer not less than 0, the Laguerre function in p(t) in (13) becomes a Laguerre polynomial. By (9) we may write for (13),for0<<R(/i)<l,
A special case of interest is that in which /x == 1/2 in (15). Then we have pit) = C cos at, •/_ This, however, is impossible since p appears only in the factor (c/2) p - 1 /r(p) . Therefore the theorem fails. However it is easy to see that the integral in (1) does not exist. The existence of this solution is obvious. This result is Abel's equation. It can be transformed into its most general form by a linear transformation on x.
6. An interesting special case. We note that the equation corresponding to (19) may readily be transformed to 
